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ABSTF ACT 



This report examines and summarizes the needs in 
mathematics of the Fresno City school system. The study is one in a 
series of needs assessment reports for PROJECT DESIGN, an ESEA Title 
III project administered by the Fresno City Unified School District. 
Theoretical concepts, rather than computational drill, would be 
emphasized in the proposed mathematics programs. To offset any 
decline in computational skills, the new program plans to maintain 
the skill level, yet find time to introduce the new concepts of 
modern mathematics. The experimental design of this study tabulates a 
matrix of school system needs. The following needs are summarized: 

(1) Societal standards, (2) assessment data, (3) strengths and 
weaknesses, (ft) learner needs, (5) instructional needs, (6) 
administrative and district needs, and (7) a general category of 
needs. In addition, 37 suggested solutions and 16 major conclusions 
are contained at the end of the report. (LN) 
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FORE W 0 P. D 



PROJECT DESIGN (Inter-Agency Planning for Urban Educational Needs) 
was organized as a two—vear project to develop a CGnprenenoi've 
.long-range master plan of education for the Fresno City unified 
School District in Calif orrdla. 



This project was conceived by school leadership to bring under 
one umbrella current major problems of the schools, the relation- 
ship of the schools to the broader community, the impact of 
educational change now occurring throughout the nation, and a 
fresh view of the educational needs, goals and aspirations of 
our youth and adults. The ultimate purpose of ohe project is 
to weld into an integrated plan the best use of available 
resources to meet the totality of current and projected needs 
according to their rational priorities. 



The United States Office of Education funded the proposal as an 
exemplary Title III project, recognizing the urgency for develop 
ing better planning processes for urban school systems. The 
first year of this project was organized to assess current and 
projected educational needs In the urban area served by the 
Fresno City Schools. Planning procedures will be carried out 
in the second project year. 



A major dimension of the Needs Assessment is an analysis of 
educational and urban factors by a Task Force of specialists. 
This report is one of the Task Force Needs Assessment publica- 
tion series. See the next page for the complete list of project 
Needs Assessment publications. 
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INITIAL CHARGE 



jPIiq r>urpose of uhis rGooru is "bo examine unci *-»o summarize Las 
needs in mathematics education of "the Fresno Unnieu School District. 
These needs are in terns of n rogress towards a. set of st mdards an 
jjia.theina.tics composed of the revised pur-anas Re -ort , as notin icd 
and emended to secondary leve?.c by the author. 

The rer.ort concentrates or. future clisupic z needs, with 
emphasis on the period 1963-1 9 /p • For unis reason, the Laci -S 
mentioned more often than the rood . ..Jiau may be sufi ic?.e:i^ nov. nay 
be inadequate when compared with what is needed five .rears from 
now. The report suggests directions for m- rovemenu, ratner than mere 
criticism for things not done in the oast. It is my general opinion 
that the willingness of the school district to make ohis study shoes 
they are a good district. It Is my sincere hone that the ideas 
oresented here can be used. 



EXPERBSI-ITAL DESIGN 

Information for this report was obtained by visits to 85 
mathematics classrooms in 12 Fresno schools. These visits were 
supplemented by interviews with teachers and wiun district personnel, 
also by the examination of various materials prepared by teachers, 
the district, and by the Project Design staff. 



MAJOR CONCLUSIONS 

This section contains a list of major general needs found as 
a result of the survey of mathematics education in Fresno. The ^general 
needs are each followed by a list of numbers referring to specific 
needs from the Needs Classification Matrix found later in this report. 



A. 



B. 



C. 



The need exists for a greater understanding and use of modern 
teaching methods in connection with, modern mathematics. 

3a, ita, bb, 5a'", 6a, 6b, 7a, 8a, 9a, 9b, 9a», 10a, li3 
)4.3a, Ji3b, 50, 50a, 50b, 63, 63a, /?, 77a, ( (b, 97, 9fa, 

106, 106a, 107, 107a, 107b, 1O0, 108a, 103b, 109, 109a, 

109b, 110, 110a, 110b, 111, 111a, 112, 112a 

Teachers of minority groups need additional training and 
information before they begin teaching these classes. 



5a’ »», 5b 



111 ? 



The entire area of mathematics for terminal students m the 
secondary schools needs to be analysed carefully to see 
if some improvements can be made. 
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2 



23, 23a, 23b, 59, 59a 1 , 72, 72a, 8ha, 8hb 

D. There is a great need for a district testing nr o gran, 

including the use of both diagnostic and standardized tests, 
that will be of real use to both the student and the 
teacher* 

5, 5a‘, 5a", 5b 11 , 5b' 11 , 20, 2Ca, 20b, 22, 22a, 22b, 

23, 23a, 23*d, hh, hha, h9 ; h9a, l»9b, 8hb, 10h, 10ha 

S. The district needs to systematical!;/' explore how small 
calculator-computers can be used in a more uniform way 
throughout the district as an integral wart of the 
mathematics urogram. 

59, 59a, 59a’, 59b, 59b', 59b”, °6, 96a, 9&b 

F. Teacher recruiting needs to be evaluated in terms of how 
it can provide teachers who really understand both the 
content and the philosophy of modern mathematics. 



o2b ‘ 1 , 83b 

G. The district needs to prepare for the 1970 mathematics 
adoption for grades 1-8, prior to the time the books are 
actually out into use. 

2b, ha, 6a, 7a, 23, 23a, 35, 35a, 33a, 38a, ho, hua, h2, 
l*2a, k2b, 1*3, l*3a, l*3b, 50, 50a, 50b, 51, 5la, 55b, 57b, 

71, 71a, 71b, 73, 73a, 73b 

H. The relationship between the reading program and student 
progress in mathematics needs to be explored more carefully. 

39, 39a, 89b, 39c 



I. Each mathematics student needs to be involved in rnaMiemtics 
as a participative act, not just as an observer. 

h, t>, 9, 32, 32a, 32b, 35, 35a, 3 3< / a, h3, h3a, h3b, 

h7, h?a, 53, 58a, 58a‘, 53b, 59, 59a', 59b', 63, 63a, 

85, 85a, 95, 95a, 96, 96a, 96b, 97, 97a, 111, 111a, 112, 

112a 

J. There is a great need to find and to use more real applied 
problems that are meaningful to pupils. 

16, l6a, 33, 33a, 33b, h5, h5a, 52, 52a, 52b, 53, 5h, 

5ha, 56, 57, 57a, 57b, 57b ', 53, 58a, 58b, 59, 59a' 

63c, 70, 71a, 95, 95a, 96, 96a, 96b, 96c, 100, 100a, 100b 
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... Tne ouons need more guidance , often prior to the ninth 
Trade, on employment prospects end the mathematics crimes 
needed to qualify for various jobs. : 



ii. 



K. 



59b 1 ' 

•iudio-VioUiil ma cerials need to be used uisely to accomplish, 
some snecixic rurnoses , and there is a need to chec'r on the 
frequency of use of district audio visual materials in 
natheratics. 

2 tp. 2 ^ 33? 33a * ? ' Tiy > 37, 37a, 3?h, 

The Fresno district needs to be aware of trends in stale 
oesv-mg i:; mathematics so uh'rc nu'*»i.i5 can be prepared 
adequate!/. 

11, 11a, 12, 32, 32a, 32b, 36, 38a, 1*8, J.3a 

»• Isif or nation about promising ract Ices developed bp one 
oeacner uit/ixn the district needs to be distributed to 
many teachers . 

hob, 93b, 100b 

0. me lact i/hat there is less eriphas is on academic mathematics 
in schools x-ith higher ratios of minority students needs 

to be considered for its future implications . 

98, 98 a, 98 b 

1 . ihere is a need to estabixsn minirpim reouirements or 

o uanaaroo - or all suiioeiios -at each grade level in mathematics. 



R. 



I I ! t 



V Vo > 3", 5a, 5b, 7, 7a, >a ; , pa", 5a'", 5a 
ib"'' 11b, 16, 20, 20a, 20b, 22, 22a, 22b, 2;i, 23a, 23b, 

f r ; 2 ff> 21 > 2 J?> 3J, 31a, 32, 32a, 32b, 31, 3iia, 35, 35a, 

h0, hua, iih, hko., 1^8, Ma, Itf, h9a, Wb, 62a', 62b, 

oyo, /2, 72a, 7h , 7hb, 83a, 8);, 98b 

Q. Everv student needs to understand the concept of various 
sets of numbers . 

2, 2a, 2o, 5, 13, 13a, ill, ilia, 13, 16, 18, 18a, 18b, 19. 

19a, 2h, 2ha, 25% 25a, 26, 26a, 27, 27a, 28, 28a, 29, 30I 

31 ) 31a, 65, 65a, 65b, 66, 66a 



.mere needs to be more involvement of parents and the community - 
m the responsibility for the nathematics program. 

1c, 1c', he, 5iic , 63c, 67c, 89c, S^c, 108c 



h 





T. i-Iore emphasis on oral work and on estimation needs to be a 
oart of a modern program. 





of all the mathematics they undertake. 

10, 10a, 11, 11a, 11b, 12, 12a, 17, 17a, 17b, 21, 21?., 
21b, 67, 67a, 68, 68a, 69, 69a, 69b 

V. A strand of both informal and formal geometry that will 
progress through all grade levels needs to be developed. 



V7. There is the need to develop a modern strand of measurement 
that will progress through all .grade levels. 



X. The district needs to develop a strand of probability and 
statistics that will begin at least as low as grade 6 and 
extend upward through all grade levels. 

60, 60a, 61, 61 a, 62, 62a, 62a 1 , 62b, 62b', 62b", 63, 

63a, o3c, 61>, 61ia 

Y. There is the need to develop a modern strand of logic in at 
least the secondary grades. 

70, 70a, 76, 76a, 76b, 76b', 77, 77a, 77b, 78, 78a, 78b, 

79, 79a, 79b, 80, 80a, 81, 8la, 82, 82a, 82b, 83, 83a, 

83b, 83b 1 , 8)4, 8)4 a, 8!i.a, 81ib 

Z. A modern strand of functions and graphs that will progress 
through all grade levels is needed. 

71, 71a, 71b, 72, 72a, 73, 73a, 73b, 7 h, 7Ua, 7i*a», 7Ub, 
7lib», 75, 75a 




35b, 36, 

39b, UO, 




AA. There is the need to develop a modern strand of nroblem 
solving that will progress through all grade levels . 

35, 05 a, opb , 86, 86a, 87, 87a, 8?a’, 88, 89 , 89 a, 890 , 
89c, 90, 90a, 91, 91a, 92, 92a, 93, 93a, 93b, 9k, 9 5, 
95a, 96, 96a, 9ob, 96 c, ICO, lOC'a, 100b 

83. The courses of algebra taught in the district need to be 
u."« to the level of standard modern tests in the subject. 

97, 97a, 98, 98 a, 98b, 99, 99a, 100, ICOa, 100b. 101, 
101a 

CC. The mathematics beyond second year algebra needs to be 
evaluated very carefully in terms of .its purposes as 
related to college entrance. 



102, 102a, 103, 103a, 10U, lOJia, 105, lOpa 



CLASSIFICATION MATRIX OF WEEDS 



A complete scope and sequence chart, such as those readily 
available from almost any textbook publisher, is not included in this 
report. It mould be imoossible to assess every item adequately in 
a limited number of days. The basis for the modified scone and 



sequence chart for the first eight grades actually used in this report 
is the Revised Strands Report of the California Statewide Mathematics 
Advisory Committee, especially Part I as reprinted in the October, 

1967, issue of the Bulletin of the Californ ia Mathematics Council. 

This strands report is the most authoritative information available 
on what the state-supported curriculum in mathematics will be during 
the next five to ten years. It also provides the criteria to be used 
in selecting the new mathematics textbooks to be used in 1970, which 
makes it even more significant. Present practices are not as easy 
to evaluate using this set of criteria as are future trends, because 
some of the mathematics topics listed arc. not yet in nresent elementary 
texts. 



Beyond grade eight, the basis for the scope and sequence chart 
used is as follows: 

A 0 The assumption is made that the nine str alias of the Strands 
Report should also be extended into the mathematics program 
of the high school years, especially for the terminal student. 

B. New strands for the high school years are the standard 
courses of study labeled as first-year algebra (including 
introduction to algebra) , second year algebra, trigonometry, 
and advanced mathematics beyond trigonometry. The geometry 
of the high school is considered a part of the geometry 
strand from the elementary grades. The course offerings in 
the traditional high school subjects are largely standardized 



6 



in existing textbooks, but trends in new high school 
books now being written are also considered. 



The numbers in the section on major conclusions 
are keyed to the student needs and other columns of needs, 
rather than to the mathematical concents of the matrix. 

The classification matrix pages are numbered so that a 
topic from the scope and sequence chart on page 1 , for 
example, can be traced to the needs on the same horizontal 
position on various columns of pages la, lb, and so on. 
This arrangement is necessary since all the columns 
connected with a concept cannot be put on a single sheet of 
paper. 

The column reporting the various observations lists 
the grade level and a very concise statement of events 
for each separate classroom. 
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CLASSIFICATION MATRIX OF NEEDS 



Societal Standards 
I. Uhole numbers 



Number and Operations Strand 

Assessment Data 



A. Understands concept, of number . 
and nlacc value I 



B. Understands order relation on 
number line 



C. Be able to perform four fun- 
damental operations 
1. Possess skills 



L 



erJc 



Pre lst~new child did not have 
concept of 2 or 3 
1st -bundles of 10 and counting 
men 

2nd~place value board 
2nd- another name for a number 
2nd- expanded notation, counting 
men and pocket chart 
2nd-l~100 paper 
2nd-exp ended notation 
2nd.-practiced place value on page 
number 

3rd— reviewed writing numerals un 
to 80,000 

3rd«had chart for Roman numerals 
ij.th-called zero a placeholder 



Almost ever y elementary class 
had a number line 
1st -ment i one d number line, but 
did not use it 



Pre 1st -used bead abacus for 
simple addition 

3- st -daily dr5.ll on fundamentals 
1st- a +8 =12 

2nd— 16 — 9 = 16-6-3 —3.6 — ( 6 —3) 

Made error here 

2nd-did paper on column add5.tion 
2nd-b or rowing and carrying of 
3 place numbers, with crutches 
2nd-would not 'go into multipli- 
cation this year, but would 
drill more 

2nd«column addition with carry- 
ing 

2nd- addition and subtraction 
facts in the form of place- 
holder equations 
2nd- subtract ion of 3 place num- 
bers with borrowing 
3r d-r e 1 c ami ng rm It 5.plic at i on 

facts through use of distributive 
property 



?a 



Strengths and Weaknesses 



Teaching the concept or whole 
numbers and place value occupies 
much oi the time or the primary 
grades. Visual aids are orten 
used to show' grouping. Expanded 
notation is hard for many pupils 
to understand* One class or 
Negro pupils were already over 
a year behind in 2nd grade on 
number concepts-. The role of 
zero is not always understood* 



B. All elementary classes have 
number lines available, but they 
do not seem to be used very often.! 

C. l* Much of the time in arith- 

metic classes in elementary 
schools is spent in teaching and 
reviewing operations on whole j 

numbers* Teachers prepare extra 
drill materials* Some reel 
guilty because they think they j 

have been told not to drill in j 
modern mathematics. 

The horizontal rorm 5.s used, 
but the vertical form is more 
common. Thero is danger or ele- 
mentary teachers making errors 
when using parentheses. 

Some second grade teachers 
did not introduce multiplication 
and division, even for superior 
students. 

In general, primary state i 
texts are followed closely, with j 
more emphasis on skill pages than ! 
developmental pages. Some rapid ! 
oral drill was observed. Review ! 
of fundamentals extends through 

i 

l 

i 



Learner Needs 



!• All pupils need to master 
1-100 papers in the first grade. 

2. All pupils need to understand 
that zero is a number. 



3* Pupils need to understand that 
the number line can continue 
to be used throughout mathe- 
matics to help develop number 
concepts . 

i}.. Pupils need to understand 
that drill is also a part of 
modern mathematics. 

5 * Pupils need to maintain the 
schedule of skill development 
suggested in state texts. 



ERIC 



7b 



Instructional Needs 



la. Teachers need to give practice 
for mastery of 1-100 papers in 
first grade . j 

2a* Teachers need to avoid calling! 
zero a placeholder* 



3a. Teachers need, without taking 
time from other areas, to refer 
to number lines more often to help 
deve3.op concepts, rather than 
skills • 

Ij-a. Teachers need to understand 
that modern mathematics also in- 
cludes sufficient drill for mas- 
tery of skills* 

5a* Teachers need to plan to cover 
essential skills in text during 
year if at all possible. 

5a*. Teachers need to give diag- 
nostic tests in skills and work on 
specific weaknesses . 

5a 1 *. Teachers need to find out 
exactly hoi-; much progress children 
have made on skills during the 
year in their room. 

5a ,M * Teachers need to be con- 
v5.nced that every child can master 
the fundamental skills of arith- 
metic . 

5a 1 1 1 ’. Teachers need to explore 
ways of involving the hone in 
efforts to bring up skill levels. 



Administrative and District Needs 



lb. District needs to decide on 
minimum program for every stu- 
dent to master in first grade. 
2b. District needs to be sure 
teachers understand zero as a 
number . 



k- b. Need to publish official 
district position on modern 
mathematics and its relation 
to development of skills. 

5b. District needs to formulate 
a minimum program in mathe- 
matics for each grade level. 

5b 1 . Need to consider additional 
summer experiences for al3. 
pupils behind grade level in 
skills . 

5b 1 1 . Need to prov5.de diagnostic 
tests as required, for indi- 
vidual use by teachers* 

5b 1 1 ’ . Need to encourage teachers 
to develop or use tests to be 
sure hou much progress students 
have made dur-5.ng the year. 

5b 1 J 1 1 • Need to demonstrate that 
minority children can be success- 
ful in learning skills, over 
a long period of time. 
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Other Needs 



lc. Every minority parent needs to be able to give concent or 
number to child prior to kindergarten. 

lc 1 . Minority parents need to help with 1-100 papers at home. 



4c. Parents may need to provide practice during the summer. 



! 



a 



Societal Standards 



2. Understand relationships 
among different operations 



3. Understand number properties 



4* Understand, identity and 
inverse elements 



II. national Numbers 

A. Understand how they are 
related to integers 



Assessment Data 



3rd-rapid oral drill on facts 
3rd— scaffold division 
3rd-division facts in form of 
placeholder equations 
3rd-subtraction of 3 place numbers, 
with borrowing 
lj.th-2 place multiplication 
lj.th~ addition trail for practice 
Igth-add or multiply to get larger 
answer 

4th-flash cards for review of 
multiplication facts 
5th~daily drill on computation 
5th-timed drill on multiplication 
facts 

5th~pupils knew two ways to divide 
5th- timed d.itto on multiplication 
facts 

5 th- 2 ault ip li cation of 5 place num- 
ber by 2 place number 
6th-division of 7 place number by ' 

3 place number 

6th-rounded in division to estimate 
quotient 

9th«review included 5.n aritlametic 
tests 



3rd-scaffo3.d division related to 
subtraction 



3rd-used distributive property in 
multiplication, but did not 
name it. 



5th-worksheet using identity and 
inverse elements 

Alg-one as identity for multiplica- 
tion 



1st -concept of 1/2 and 1/2 of a 
set 

3rd«concept of fraction 
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Strengths and Weaknesses 

elementary years, and takes a 
maior part of the time in grades 
If-o. There is little emphasis on 
quick estimates, "but some timed 
tests on skills. 

Teachers have little informa- 
tion on the actual progress of 
students during the year, in terms 
of standardized information. 

It seems that minority children 
are often years behind in develop- 
ment of skills, though the problem 
is not confined to minority pupils. 
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Learner heeds 



6. Pupils need to understand 

the purpose of a developmental 
page. 

7* Pupils need to memorize all 
facts for rapid recall. 

8. Pupils need to be able to 
estimate answers very quickly. 



9. Pupils need to understand 
what they are doing, as much 
as their abil5.ty and maturity 
level will permit. 



2. Assessment was inadequate, 

but it seems that this idea from : 
modern mathemat5.es may not be I 

adequately emphasized. I 

i 

3. There was almost no use of ! 
tochniceil vocabulary of properties 
at the elementary level. Properties 
are sometimes used without being 
named. 



10, Pupils need to understand 
the relationships among the 
four basic operations. 

11. It is possible that pupils 
prior to 7^h grade will need 
to know the names of number 
properties so they can do well 
on future standardized tests. 



4. Prior to algebra, it seems 
rare to use the vocabulary of | 

identity and inverse elements. The! 
ideas are probably used frequently ; 
without being taught, explicitly . ; 



12. Pupils need to be able to 
use identity and inverse ele« 
ments when necessary. 



A. Only in algebra was the ! 

def5.nition of a rational number given 



Various, forms for rational numbers 
were not closely related to the 
set of integers. The introduction 
to fractions could have used more 



# 

13. Junior high school students 
need to understand the concept 
and definition of a rational 
number prior to algebra. 



Instructional Needs 

5a f * * * * . Teachers need to create 
ways or teaching skills in as little 
time as possible, so that other 
mathematics will not be ignored. 

6a. Teachers heed to understand 
that pupils should not practice 
developmental pages. They are used 
to help with understanding and 
concepts, and may often be used 
orally. 

?a. Teachers need to be sure all 
pupils master appropriate facts 
for immediate recall. 

8a. Teachers need to encourage 
rapid estimating of answers. 

9a. Teachers need to teach for 
meaning as much as possible. They 
need to explain the why along with 
the how. 

9a*. Teachers need to teach the 
scaffold division, at least as an 
explanation, but not necessarily as 
a skill. 

9a* 1 . Teachers at one grade level 
need to avoid mak5.ng statements that 
will not be true at the next level, 
such as add or multiply to get 
larger answers • 

10a. Teachers need to be sure 
pupils understand how all four 
operations are related. 

11a. Teachers need to use techni- 
cal vocabulary that will be needed 
on standardized tests. 

12a. Teachers need to show pupils 
how identity and inverse elements 
are used to perform operations. 

13a. Junior high teachers heed to 
teach^the concept and. definition of 
a rational number prior to algebra. 
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Administrative and District Needs 

5b 1 1 1 1 * . The district should 
consider what minimum skills 
are essential before a student 
should be allowed out of the 
elementary school. 

6b. Need to be sure teachers 
understand the purpose of 
developmental pages. 



9b. Need to be sure all teach- 
ers understand the idea of 
teaching for meaning, and that 
it does not take the place of 
skills . 

9b 1 . The district needs to check 
the attitudes of new teachers 
about teaching for meaning. 



11b. The district needs a policy 
for the grade level at which 
the names of various proper- 
ties will be used. 



Societal Standards 



Assessment Data 



Q 



B. Be able to use various names 
for the same rational number 



C. Perform operations with 
rational numbers 



5th-introduction to fractions 
(just on page 99 of text) 
6th-reading assignment on per cent 
Alg.~ definition of rational 
number 

3rd-using decimal point 
5th-will omit ratios this year 
5>th-one group to begin decimals 
5th-changing common fractions 
to decimal fractions 
5th-relative size of 3 fractions 
5th-drill on relative size of 
fractions 

6th-changing from per cent to 
decimals and fractions in 
traditional way 
7th-decimal expansion 
7th-ratio and proportion with n 
7th-pattern of moving decimal 
point when changing from deci- 
mal to per cent 

7th-ratio and proportion with n 
7th-trouble with concept of 3 /l\% 
8th-knew about scientific nota- 
tion 

8th-ratios and proportion with x 

5th-dai.3.y drill on computation 
6th— addition of mixed numbers 
6th— per cent and per cent graphs 
6th-division of decimals as 
placeholder equations 
6th-beg:lnning per cent 
6th~mechanical rule for placing 
decimal point in multiplication 
of decimals 

6th— reviewed multiplication of 
decimals 

7th-mu3.tiplication and division 
of mixed numbers 
7th-division of fractions and 
mixed numbers 

7th-multiplication with decimals 
7th-could already do multiplica- 
tion of mixed numbers 
7th-practice on dividing. decimals 
by inverting and multiplying 
7th- compound interest problems 
Gen. math. Math Bingo each Friday 
Sen. math-formula fox* per cent 



ERjt 
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Strengths and Weaknesses 
visual aids. 



B. This concept is very widely 
taught, but more as an operation 
or a skill, rather than as a 
unifying concept. Some classes 
plan to skip ratios, and there 
should have been more applied work 
with them. 

In general, when explanations 
were given, they were in tradi- 
tional language only. 

No visual aids were used for 
this work. 



C. As was the case for whole 
numbers, operations with rational 
numb or s are emphasized much more 
than the concept. 

Though there are some excep- 
tions, operations are in general 
taught in a traditional way, 
though there is somewhat more use 
of the horizontal form. 

Many students in general 
mathematics and senior mathematics 
seemed to have much less skill in 
computation than many of the 6th 
and 7th graders. 



Learner Needs 

111-. Pupils need to unaor stand 
that rational numbers are an 
extension of the set of integers. 

*15. Students need to be able to 
change among various forms of 
names for the same rational 
number . 

16. Students need to be able to 
use ratios in practical prob- 
lems . 

17 • Students need exposure to 
modern explanations for the whys 
of changing forms with rational 
numbers . 

18.^ Slower students need visual 
aids to help them understand 
the work with fractions. 

19- Students need to understand, 
the idea that a rational num- 
ber has many names. 



20. Students need to perform at 
- least at grade level on funda- 
mental operations with rational 
numbers named as fractions, 
decimals and per cents. 

21. Pupils need to be exposed 
to modern explanations for the 
whys of the operations with 
rational numbers. 

22. All pupils need a maniiirum 
competency in working with 
rational numbers prior to high 
school. 

23 • G-enera3. mathematics and senior 
mathematics students need to 
know how much progress they are 
making in catching up in skills 
with rational numbers. 



Instructional Needs 



9 - b 

Administrative and District Needs 



lij-a.. Teachers need to show the 
rational numbers as an extension 
of the integers. 



16a. Teachers need to include 
more practical applications or 
ratios . 

17a- Teachers need to use modern 
language to explain the whys of 
changing forms of rational num- 
bers, 

l8a. Teachers need to use visual 
aids to help slower students 
understand rational numbers. 

19a. Teachers need to unify the 
teaching of rational numbers by 
emphasizing that each rational 
number has many names. 



20a. Teachers need to find out at 
what grade level each student is 
performing on fundamental opera- 
tions with rational numbers. 

21a. Teachers need to use modern 
language to explain the whys of 
operations with rational numbers. 
22a. Teachers need to assure 
minimum competence with rational 
numbers for all students entering 
high school. 

23a. Teachers need to carefully 
measure progress of gen. math, 
and sen. math, students, and to 
make results available to students. 



17b. Need to be sure teachers 
have access to books using 
modern language for changing 
forms of rational numbers. 

18b. May need to help some 
teachers prepare visual aids 
for teaching about fractions. 



20b. Need to provide standardized 
. tests as necessary to measure 
. individual achievement . 

21b. Need to be sure teachers 
have access to books using 
modern ^ language to explain 
operations with rational num- 
bers. 

22b. Need to establish a level 
of minimum competence in opera- 
tions with rational numbers 
for all students. 

23b. Need to help teachers 
measure progress of students 
in general mathematics and 
senior mathematics. 



Societal Standards 



Assessment Data 



10 
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10 


Societal Standards 

D. Know properties of rational 
numbers , 


Assessment Data 
none 


I 

E. Be able to use number line 
with rational numbers 


none 


III. Understand negative integers 


none 


IV. Understand real numbers 


5th-had. introduced traditional 
method of finding square root 
7th-knew about repeating decimals 
Pre. Alg . -2 methods of approxi.- 
mating square root 


V. Understand complex numbers 


none 


VI. A brief treatment of bases 
other than ten. 

• *• 


7 th-r e vi e wed changing number 
from base 5 to base 10 



1 
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Strengths and Weaknesses 

D. It is probable that very 
little emphasis is given to 
properties of rational numbers 
below grade 7* Quite a bit of 
material on properties appears 
in junior high texts, but it is 
likely that little of this is 
used with poorer students. 

E. It is probable that very 
little is done with this idea, 
though it is rather widespread 
in texts for grades i|_— B . 

III. Negative numbers appear in • 
texts for grade 6 and above. 

The assessment was inadequate,. 

A guess is that slower students 
do not meet negative numbers until 
grade 7 or even later. 



IV. The concept of a real number 
seems to be avoided until algebra. 
Methods of teaching square root 
differ widely. . 



V. This appears in 2nd year 
algebra books now. It is probable 
that the concept will gradually 
come into the junior high school 
curriculum. 

VI. After a few years of over- 
exposure as a typical topic in 
modern mathematics, this topic 
is declining. It seems to re- 
ceive brief treatment when intro- 
duced, Its major value should be 
in helping to explain more about 
base 10, 



Learner Needs 

2i{.. All junior high students 
need to be exposed to the 
properties of rational numbers. 



25. Some students may need to 
use the number line to help 
understand the concept of 
rat5.onal numbers. 

26. All students need 5.ntuitive 
work with negative numbers 
prior to a formal course in 
algebra. 

27. Elementary students need 
to realize that numbers exist 
to the left of zero on the 
number line. 

28. Junior high students need 
to understand the concept of 
a real number. 

29. Junior high students need 
to understand a rea3. number a3 
a non-repeating decimal and 

as related to a point on the 
number line. 

30. In the future. It is pro- 
bable that students will need 
the concept of complex num- 
ber prior to the 11th grade. 

31. Every piipil needs a brief 
introduction to number bases. 



Instructional Needs 



1 



iob 



Administrative and District Needs 



2l}.a. Teachers need to expose all 
junior high students to properties 
of rational numbers. 



25a. Teachers need to use the 
number line when useful to help 
explain rational numbers. 

26a. Teachers need to expose all 
students to work with negative 
integers prior to a course in 
algebra. 

27a. Teachers need to make ele- 
mentary pupils aware of the exis- 
tence of negative numbers. 



28a. Junior high teachers need. 
to present the concept of a real 
number . 



31a. Junior high teachers need 
to be sure each student has 
studied number bases briefly. 



Geometry Strand 
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Societal Standards 

A. Intuitive grasp of basic 
concepts of informal geometry 



I 

B. Wide experiences with in- 
formal geometry 



C. Understand concepts of 
three-dimensional space 



D. Understand concepts of 
congruence and similarity 



E. Complete a course in 
coordinate geometry. 



P. Be able to use short chains 
of deductive reasoning 

G. Complete a formal course 
in Euclidean geometry 



H. Be introduced to the elements 
of modern geometry 



Assessment Data 

5th-class will study geometry 
last this year 

5th-class had enjoyed geometry 
this year 

6th-class will study geometry 
last this year 

same 3 above, also 

5th-class had put geometric 
designs on board 

6th- are a of rectangle and surface 
area of cube 

7th-area of rectangle and com- 
posite figures 

7th-teacher put area drawings 
on board 

Appl. math. -using compass for 
basic constructions 

10th- are a and perimeter of rec- 
tangle and rectangular region 



6th-will study this at end of 
year 

6th-surface area of cube 



lOth-teacher discussed plans foi* 
test including congruence 



10th- equation of line through 

midpoint of two sides of triangle 
lOth-lecture on slope of line 



none 



observations from 10th grade 
listed above 



none 



I 
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Strengths and Weaknesses 



Learner Needs 



A. These ideas occur in the 

state texts 5.n grades and 

most of the material seems to be 
covered with average classes at 
least. 

B. The use of geometry in 
art must be inserted by strong 
teachers, since it does not apuear 
very much yet in state texts. ~ I 

Formulas for area seem to i 

be covered by average students. • 

Applied mathematics courses 
seem to contain a strange mixture 
of topics. The topic of con- ; 

structions does not seem like an ! 
applied topic. ' j 

Very little use of precise I 

terminology was apparent in the 

geometry lessons. j 

> 

I 



32. Studeno s of lower ability 
also need an introduction to 
informal geometry. 



33* Students need to appreciate 
applications of geometry in 
art and design. 

3k* Every student needs to mas- 
ter area formulae as a part 
of tne minimum program. 

35- Every student needs an 
introduction to construction 
as a part of the minimum 
program. 

36.^ Students need to be familiar 
With the correct terminology 
of informal geometry. 



C. Only a small amount of 
three dimensional geometry present 
in texts seems to be taught, ; 

probably in a rather formal way. 

L. In general, these topics ’ 

would be thoroughly studied in I 

10th grade geometry, using a * 

postulation*! approach. j 

, The ^ equivalent of a course ? 
m analytic geometry would be « 

covered by a student finishing 

tne entire high school mathematics' 
program. ; 

F. Probably this does not appear 
prior to grade 10, but constitutes' 
a major part of the ordinary .geo- 
metry course. 1 



G. The assessment was meager. 
‘rein, the text used, it seems that 

a standard course is presented. 
Other information came from talker 
to geometry teachers. 

H. Very likely a student would 
scarcely encounter any geometry 
other than Euclidean. 



37 • ^ Students need to use three 
dimensional models when neces- 
sary. 



38. In the future, students 
need an intuitive introduction 
to congruence and similarity 
prior to the 10th grade. 

39. Students who will take cal- 
culus need the equivalent of 

a complete course in analytic 
geometry as a part of their 
high school mathematics. 

k0. In the future. Junior high 
students will need to meet 
short chains of deductive 
reasoning. 

Jj-l. Students need a high school 
geometry course taught uu to 
the level of existing modern 
textbooks. 

42. Geometry students will need 
& brief introduction to finite 
projective, and non-Euclidoar ’ 
geometries as part of their 
regular program. 



ERIC 



Instructional Needs 

32a. Teachers need to give all 
children an introduction to 
informal geometry. 



33a. Teachers need to provide j 
experiences with developing geo- ; 
metric designs or patterns. j 

! 

I 

3^a- Teachers need to be sure j 

every student masters standard ‘ 

area formulas. i 

i 

35a. Teachers need to include a ; 
brief introduction to constructions 
in the minimum program for all 
students. ! 

j 

36a. Teachers need to use correct [ 
terminology in geometry. They need 
to distinguish between sets of | 
points and their interiors. j 



37a. Teachers need to use three 
dimensional models when helpful. : 

38a. Junior high teachers will 
need to present an intuitive I 

Introduction to similarity and 1 
congruence . j 

39 a. Secondary teachers will need 
to make sure a complete course in ! 
analytic geometry is covered by ! 
students taking calculus. j 

kOa. Junior high teachers will ; 
need to present brief chains of ’ 
deductive reasoning. j 

4 la. Teachers of high school geo- . 
metry need to be sure they are 
teaching a standard course accep- 
table as college preparation. 

42a. Teachers need to provide 
students a glimpse of finite, 
projective, and non-Buclidean 
geometries . 



U.b 

Administrative and District Needs 

32b. A minimum program for all 
students in geometry needs to 
be set up to be supplemented 
for those talcing high school 
geometry. 

33b. Teachers need to be en- 
couraged to use existing 
transparencies to stimulate 
student creativity 5.n applica- 
tions of geometry. 



35b. Demonstration equipment 
for constructions necd3 to be 
available for teachers as 
required. 

36 b. Need to be sure teachers 
are confident of terms in 
geometry. 

36b 1 . Need to be sure teachers 
understand the aims of teach- 
ing geometry at each level. 

37b. Need to encourage teachers 
to prepare three dimensional 
models. May need to prov5.de 
some from the district. 



39b. Need to establish a strand 
of analytic geometry through- 
out secondary mathematics. 



4lb. Need to continue to check 
the level of the high school 
geometry course to insure that 
quality is maintained. 

42b. Need to be sure training of 
geometry teachers includes soiae 
knowledge of modern geometries. 



Measurement Strand 
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Societal Standards 

A. Measurement is a doing 
process 



B. Measurement is an application: 
of arithmetic skills 1 



C. Understand concept of what j 
a measurement is 



D. Be able to use standard 
units 



E. Development of standard 
mensuration formulas 



F. Become bilingual in the 
English and metric systems 



G. Understand measurement as a 
function 



Assessment Data 

lst-introduction to clock 
Ist-telling time 
2nd-minority students just 
learning to tell time 
2nd-making change 
5th-»rainority students reviewed 
telling time 
6th~area of rectangle 

6th-area of rectangle 
7th-area of composite figures 
using mixed numbers 
7 th- are a of composite figures 
8th-soiving money problems 

none 



3rd~had linear measurement chart 
on wall 

5th~changing 2 ft . Ij. in. to inches 
5th- time zones, leap year, weeks 
in a year 

6th-reviev/ing linear measures 
8th-linear metric measure 
8th-had worked on metric system 

6th-area of rectangle and surface 
area of cube 
j 7th- are a of rectangle and com- 
posite figures 

10th~area and perimeter of rec- 
tangle 

8th-linear metric measure and 
| approximate conversion to 

. English units 

j 8th~had worked on metric units 



none 
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Strengths and Weaknesses 

A. Primary teachers emphasize 
activity in measurement* Probably 
it is not emphasized in upper 
grades as much* Some minority 
children we re far behind in 
development of measurement skills. 

B. This was not observed below 
grade 6, but probably is common, 
sinco this is the traditional way 
of presenting measurement* 

C. The concept of measurement 
does not seem to be presented from ; 
a mathematical point of view* Wo I 
use of non-st andardized units was 
observed. 



D. This traditional material is 
widespread, but many slow students j 
are years behind in skill develop- ! 
ment. The only metric units 
noticed were linear. 



Learner Weeds 

I 4 . 3 . Students beyond primary grade 
need experience with an activity 
approach to measurement. 

1 *. Some slot; learners need to 
catch up to grade level on 
measurement skills. 

45. Students need to apply work 
with each new set of numbers 
studied to geometry formulas. 



46* Students need to understand 
the mathematics of what a 
measurement really is. 

47. Students need experiences 
with non-st andardized measure- 
ments • 

48. Students need to he exposed 
to all common standard me * sur- 
ing units, and to he able to 
convert from one to another. 



E. Most of this work seems to be 49* Students need to master all 
in junior high years. Nothing more the common mensurat5.on formulas 
complex than rectangle was observed prior to 9th grade. 



below that level. 

F. Minimum courses on the metric 
system are taught in the 8th grade. 
No attempt is yet made to have 
students become bilingual. The 
metric system is not yet in ele- 
mentary toxts. 



G. This topic is not yet in any 
texts, and may not appear even 5.n 
the new adoptions. 



50. In the future, students will 
need to be bilingual in the Eng- 
lish end the metric systems. 

Now, they need to be able to use 
the metric system in applications. 



5l • In the future, students may 
possibly need to think of 
measurement as a function. 



o 
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Instructional Needs 

43a. Teachers beyond primary 
grades need to include experiences 
in an activity approach to j 

measurement. j 

44a. Teachers need to help ; 

slower students make progress in 
catching up to grade level in j 

measurement skills . : 

45a. Teachers need to relate * 

each new set of numbers studied 
to geometric applications in- 
volving measurement. ; 

4^a. Teachers need to explain 
the concept of what a measurement 
is. 

47 2 -* Teachers in elementary 
grades need to provide many 
experiences with nonstandardized 
units . 

4$a. Teachers need to expose all 
students to common measuring 
units . ! 

t 

i 

I 

/ 

I 

i 

« 
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49a. Teachers need to be sure 
every student masters the standard 
mensuration formulas prior to the 
9th grade. 

50a« Teachers need to prepare to 
teach future students to be 
bilingual in the metr5.c system. 



i 

5la. Teachers need to study the 
possibility of teaching measure- 
ment as a function. ; 



Administrative and District Needs 

43b. Need to provide teachers 
with suggested activities in- 
volving measurement. 



46b. Need to be sure teachers 
thoroughly understand the 
concept of a measurement. 



49b. Need to develop a minimum 
program of measurement formulas 
for each year for all pup5.1s. 

f?Ob. Need to be sure elementary 
teachers are sufficiently pre- 
pared to teach the metric system 
thoroughly . 



i 
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Applications of Mathematics Strand 
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Societal Standards 

A. Understand construction of a 
mathematical model 



B. Ability to solve a wide 
variety of concrete problems. 

I 

I 

i 

! 



i 

i 

i 

j 

i 

j 

C. Students should propose areas j 
of investigation of interest to 1 
them. | 

I 

I 



Assessment Data 

none 



5th-writing checks and paying bills 
6th~played investing in stock 
mar Ice t 

8th«dis cussed application of metric 
system 

8th-learhing to use slide rule 
8th-learning to use slide rule 
Gen. math. -making up questionnaire 
as application of statistics 
Sr. math. -cost of owning duplex 
Sr. math. -began idea of checking 
account 

Gen. math. -students deciding on 
topic for questionnaire in 
statistical application 
Simple problems proposed by 
various students for solution 
with computer 



! 







Strengths and Vfealmesses 

A. It is doubtful that many stu- 
dents meet this .idea prior to 
college, except when they use 
mathematical sentences to solve 
written problems* 



B. In most cases, the best appli-j 
cations were those that resource- | 
| ful teachers had inserted on their’ 
I ovm for enrichment. In general, ! 
f few applications were encountered.; 
| In senior math. , the applications ! 
\ do not always seem really prac- ; 

s tical to the students. ! 



? 



C. Few opportunities are pro- | 
vided for students to use their j 
initiative in suggesting areas of • 
application. 



13a 

Learner Needs 

52. Students need to understand 
concept of an abstract mathe- 
matical model for a concrete 
applied problem. 

53# Students need practice in 
actually setting up a mathe- 
matical model. 

5Ii. Less able children need 
business applications such as 
checks and possibly the stock 
market. 

55* Students will need to become 
bilingual in the use of the 
metric system. 

56. Students need to relate the5.r 
experiences with the metric 
system to work in the arith- 
metic texts. 

57* Every student needs to be 
familiar with the slide rule, 
and to be able to use it for 
simple work. 

58. Students need to propose 
areas of investigation of 
applications of interest to 
them. 

59 • Less able students need 
. an acquaintance with calculators 
and with trying to set up the5.r 
ovai problems for them. 




Instructional Needs 

52a. Teachers need to introduce 
the concept of a mathematical 
model, and give practice in setting 
lip such a model. 

54^. Teachers need to expose all 
children to check writing and 
other business applications. 

55a. Teachers need to teach the 
metric system so that students 
are .familiar enough with it to 
work without converting to the 
English S 7 jTstem. 

5?a. Teachers need to introduce 
the slide rule to all students. 



58a. Teachers need to provide j 

opportunities for students to 
suggest applications. 

59a. More calculators are needed j 

in various classrooms. ! 

1 

i 

59a 1 . Teachers in all schools j 

at secondary level need to arrange 
a time when students can use a 
calculator , 



13b 

Administrative and District Needs 

52b. Need to make sure teachers 
understand the Idea of a mathe- 
matical model in the abstract 
sense. 



55b. Need to provide teachers 
enough information about the 
metric system so they are con- 
fident . 

57b. Need to be sure all secondary 
teachers can use a slide rule 
for simple work. 

57b T . Need to have Inexpensive 
slide rules available for teach- 
ing purposes. 

58b. Need to collect good 

applications from teachers for 
distribution for others to try. 

59b. Need to provide help for 
teachers to become familiar with 
uses of simple calculator —com” 
puters . 

59b*. Need to provide, as soon 
as financially practical, more 
simple calculators for classroom 
use. 

59b* 1 . C onn3o lor s need informa- 
tion on current job opportuni- 
ties connected with computers. 
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Other Needs 
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51ic. Businesses and banks need to furnish free business forms such 
as checks for use in classrooms* 
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Statistics and Probability Strand 



Societal Standards 



Assessment Data 



A. 



Understand rudiments of j See strand on functions and 

organization of data into standard * grapns. 
graphs and charts 

B. Understand meaning of various 
averages 



none 



C. Aware of meaning of variance 
and standard deviation 



D. Familiar with elementary 
notions of probability 



E. Familiar* with elementary 
notions of statistical inference 



ERIC 






none 



none 



Gen. math., -questionnaire to be 
made and analyzed by students 



Ilia 



Strengths and Weaknesses 

A. See strand on functions and 
graphs . 

B. Probably this is taught as it 
appears in the regular texts. 



C. Probably this is not intro- 
duced, since it does not now 
appear in elementary or secondary 
texts. In the future, these will 
become required topics, probably 
in grade 11 or 12. 

D. Two years ago, 26 c3.asses in 
Fresno took part in an experiment 
us5.ng SI-5SG probability units. 



E. This idea Is likely to be- met 
only in junior high school or in 
classes for terminal itudents. 



Learner Needs 

See strand on functions and 
j graphs . 

I 

60. Every student needs to be 

* able to find the mean, median 

> and mode prior to high school 

■ graduation. 

61. Within about f> years, students 
who will go on in mathematics 
will need to know how to find 
the v ariance and the standard 
deviation. 

62. All students need to meet 
fundamental ideas of probability 

: before graduation from high 

' school, 

i 

j 

} 

I 63. Students need an experimental 
I approach using concrete materials. 

i 

1 

J 
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1 

1 

64 . All students need to under- 
stand elementary notions of 
j statistical inference prior to 

i graduation from high school. 

X 

\ 

i 

\ 

1 

i 

! 

1 

S 

i 

t 



I 

t 

f 

I 



ERiC 



Instructional Needs 



Admini s t r at ive 



jlib 

and District Needs 



See strand on functions and 

f r aphs . 

Oa. Teacher. 5 need to make sure 
all students are exposed to all 
3 averages o 

6la. Teachers of grades 11-12 
need to plan to include variance 
and standard deviation during 
the next five years* 



See strand on functions and 
graphs. 



62a. Teachers need to make sure 
all students are exposed to basic 
ideas of probability before hig h i 
school graduation. 

62a*. A reasonable strand of 
probability and statistics needs ' 
to be developed that will extend 
through the years of secondary 
school. | 



63a. Teachers need to provide an 
exp er Inent al approach to I 

probability using concrete ■ 

materials . j 

61j.a. Teachers need to make sure ' 
all students are exposed to basic ; 
ideas of statistical inference j 
before high school graduation. j 

i 

« 

* 

% 

I 



62b. The district needs to dev5.se 
a sequence of essential topics 
in probability and statistics 
extending from about grade 6 
upward. 

62b*. Need to be sure secondary 
teachers are provided with 
resource materials necessary 
to teach probability and 
statistics. 

62b 1 1 . Need to be sure secondary 
teachers have mastered essential 
content 5_n probability and 
statistics . 



1 

i 

I 

I 
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63c. Businesses using probability and statistics need to prov 5 .de 
teaching materials showing practical applications. 



o 
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Sets Strand 



Societal Standards 

A. Use sets, to explain number 
concepts. 



B. Use sets to explain meaning of 
operations 



C. Use of set language when 
convenient 



Assessment Data 



lst~used term half o 



D. Understand set operations and 
properties 



E. Apply sets in logic 



3rd-*sets of books us 
develop concept of 



Only the other entri 
same column 



' Alg . -mentioned union 



None 




f a set 



ed to 
division 



es in this 



of two sets 



Strengths and Weaknesses 



Learner Needs 



Ita 



A. Ideas from sets appear in 
primary books but not grades ^.-6. 

It is doubtful that teachers use 
set concepts to explain numbers if 
the text does not. 

B. It is probable that primary 
teachers do more of this than 
teachers in grades k-6, because of 
the texts. 

C. Very little use of set lan- 
guage seems apparent. Teachers 
miss many opportunities to use the 
ideas with no extra time involved. 
Major ideas such as the fact that 
set language permeates mathematics 
seem to be missed at all levels by 
most teachers. 

D. Some students get these ideas 

in junior high school. All students 
need to meet thein, including the 
concept of Cartesian product. ' 



E. Present texts do not have 
logic. It is possible that some 
students have been introduced to 
the connections between Venn dia- 
grams and truth tables. 



j 65 • Students need to be able to 
use set language to describe 
collections of numbers . 

66. Students need to think of 
extensions of number systems 
as related to sets. 

67 . Students need to relate 
operations with numbers to 
the language of sets. 

68. Students need to be used 
to hearing set language through 
out mathematics. 



69 . Students going on In mathe- 
matics need to be familiar 
with set operations and pro- 
perties so they can be used 
in abstract mathematics . 



70. Students going on to college 
mathematics need to understand 
the app 11 cation s of raathomat? 

- in logic . 

i 
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Instructional heed 




65a. Teachers need to use set 
language as convenient to explain 
concepts of numbers. 



6Sh. There is a need to con- 
vince teachers that sot lan- 
guage can be used often with- 
out taking time from other 
topics . 



66a. Teachers need to explain ex 
tensions of number systems using 
set language. 



67a* Teachers need to explain 



operations with numbers using set 
language when convenient. 



67b. Probably many teachers 
still need more confidence in 
explaining arithmetic using 
sets . 



68a. Teachers need to use set j 
language throughout the year to • 
keep students familiar with the j 
words, when they can be used \ 
naturally. j 

69a. Teachers need to decide which ; 69 b. The minimum essentials in 
students will need information about set language and operations for 



set operations because of their 
future work in mathematics. 



all students continuing with 
college mathematics need to 
be determined. 



70a. Teachers need to prepare many 
students to apply set operations in ‘ 
logic. j 



o 



Other Ueeds 



67c. 
used 
be in 



Parents need to understand that set language is normally not 
for its own sake alone, but to help students understand the topic 

g studied. 
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Functions and Graphs Strand 



Societal Standards 



Assessment Data 



A. Introduce relation and function 
concept through ordered pairs in 
elementary school 



none 



B. Understand simple statistical 
graphs 



C. Standard function notation era-* 
ployed in junior high school 



D. Ability to graph relations and 
functions in 1 and 2 dimensions 



E. Understand special types of 
functions and operations with 
functions 



5th~class had already finished 
graphs 

6th-werc doing per cent graphs 
7th~had made bar graphs, and 
understood there was more than 
one correct way to make them 

none 

none 
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Strengths and Weaknesses 



Learner Weeds 



16 a 



A. This topic does not appear in 
present state texts, but is very 
likely to be in new ones. 



B. The minimum of work appearing j 

in texts seems to be covered, at ; 
least with average and above ; 

average students . j 

C. This topic does not appear ! 

in present state texts, but is ! 

very likoly to be in new ones. i 

1 

| 

D. These topics are covered in j 

grades 7-10, mainly in algebra and j 
geometry courses, but without use ! 

of function terminology. The j 

committee for 9th grade algebra ' 
has excluded the function chapter ; 
from the required course. ; 

l 

t 

f 

• 

I 

i 

j 

i 

i 



f 

! 

E. The traditional course includes 
trigonometric and exponential func- 
tions. The concept is used in 
advanced placement courses. : 



71. When new texts are adopted 
elementary children will need 
to be introduced to the con- 
cepts of functions and rela- 
tions . 

72. Terminal students need to 
be able to interpret statis- 
tic a3_ graphs. 

73. When new texts are ad.opted 
7th and 8th grade students 
will need to be able to use 
the function notation. 

7I4- Students need to meet the 
function concept in grade 9* 
and to hear the language used 
widely in traditional courses 



75 * Students continuing with 
calculus need to understand 
the function concept thorough 
before beginning calculus. 



16b 



Instructional Heeds 

71a. When new texts are adopted, 
teachers need to include all 
available material on functions 
in the course of study. 

72a. A minimum program for all 
students needs to be established j 
to include statistical graphs. j 

73a. Teachers in grades 7 and 8 j 
will, need to teach the function j 

notation in new texts. ! 

I 

| 

7lj-a. Grade nine teachers need to j 
reconsider the course of study to 
include function when it is intro- j 
duced in earlier grades. i 

i 

i 

7^-a 1 . Teachers in present tradi- j 
tional courses need to continue to j 
use the correct technical language 
of relation and function after it 
has been introduced. 



75a. Teachers need to prepare 
calculus students by introducing 
the function concept before 
calculus. 



Administrative and District Heeds 

71b. Elementary teachers need 
to understand the concept of 
function and relation so they 
can teach it in the new texts. 



73b. Junior high teachers need 
to be prepared to use correct 
language and notation when 
teaching the function concept. 

7i}-b. Within a few years, the 
district will need to develop 
a strand for teaching the func- 
tion concept from about grade 
four. 

7l}.b 1 . High school teachers need 
to be encouraged to use the 
correct technical vocabulary 
for function when convenient. 
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Societal Standards 



A, Understand that equality 
means two different names for the : 
same thing 

E. .Understand inductive side of 
mathcr-iat i c s 



C. Understand if-then reasoning ; 
and the rules of inference 



U. Be able to use logical 
connectives such as and and or 



E. Understand role of negation 



F. Use of some qualtifiers 



Logical Thinking Strand 

Assessment Data 
2nd- another name for number 



G-. Understand notion of proof 



H. Formal chapter on logic in 
high school (including introduc- 
tion tc truth tables) 



none 



none 



Alg. -related connective or to 
union of sets. 



none 



none 



In geometry classes only 



none 



I. Terminal students introduced 
to logic 



none 



17c 



Strengths and Weaknesses 

A. Teachers missed at least ten 
good opportunities to talk about 
names Tor a number and the sig- 
nificance of the equals. 

B. It is doubtful that this 

concept appears very often in I 

Fresno classrooms at any level. | 

C. The use of if-then statements j- 

is probably confined to high school 
proofs in algebra and geometry. 

D. Probably this does not appear 

in classrooms prior to algebra j 

now. j 



E. This prob'bly is not taught 
in grades 1-8. 



F. The topic probably is not 
taught in grades 1-8. 



G. It is doubtful that formal ; 
proofs appear very often below l 
grade nine. Proof in arithmetic 
is used to mean check the answers.' 
Few formal proofs were observed 
in high school. j 



II. Geometry books now being j 

written generally contain this. It’ 
is probably not taught now, except' 
for small parts appearing in geo- 
metry texts. j 

* 

i 

i 

I. Students taking general mathe-' 
matics seem to get no introduction 
to logical uninking, < 

I 



Learner Heeds 

76. Students need to hear the 
correct vocabulary used to 
explain equals as two names 
for the same thing. 

77 • Students need to appreciate 
the inductive approach to 
mathematics, using intuition. 

78 . 'Students need to see if-then 
statements and to make them 
prior to the ninth grade. 

79. Junior high students need 
to match set language and 
logical connectives. 



80. Junior high students need 
to be able to write the nega- 
tion of a statement. 



8l. Junior high students need 
to he exposed to the use of 
-some and all as quantifiers. 



82. Students need to understand 
the difference between a proof 
and a check, and. to begin to 
distinguish between informal 
proofs and formal deductive 
proofs prior to algebra. High 
school students need practice 
with formal nr oof 3 . 

83 . Soon, all pupils going on 
in college mathematics will 

be expected to be familiar wi.th 
this material, so it will need 
to be presented to them. 



84 . Every hiigh school graduate 
needs some introduction to logic. 



ERIC 



Instructional Needs 



Administrative and District Needs 



76 a, Teachers should look for j 

opportunities to use the correct * 

language to explain equals. ! 

i 

i 

i 

t 

77?** Teachers need to be able to 
encourage use of inductive argu- * 
ments prior to generalizations. j 

78a. Teachers need to put state- . 
ments in If-then form more often, i 

i 

\ 

* 

79a. Teachers need to relate the 
language of sets and logical 
connectives. 1 

80a. Teachers need to explain ■ 
how to form the negation of a j 

statement. 5 

8 la. Teachers need to explain the 
meaning of all and some in precise 
logical usage. ■ 

i 

* 

1 

i 



82 a. Teachers need to bring in 
more informal proofs earlier. 



83 a* Teachers need to dec5.de on 
the amount of logic and its place- 
ment in the high school sequence. 



j 

81j.a. Teachers need to experiment 
to see what logic can be taught 
to terminal students. j 

i 

1 

1 
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i 
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76b. Need, to be sure elementary 
teachers understand the idea 
that a number has many names. 

76 b 1 . Need, to keep reviewing 
this idea in high school. 

77b. Need to be sure teachers 
have available examples of 
the use of induction in mathe- 
matics. 

78 b. Need to be sure teachers 
understand the premise- 
conclusion form of if-then 
statements . 

79b. Need to encourage teachers 
to use set language and relate 
it to logical connectives. 



82 b. Need to be sure that 
teachers use the word prove 
correctly in arithmetic. 



83 b. Need to check to sec if 
new teachers are being pre- 
pared to introduce logic. 

83 b 1 . Need to see that teachers 
have studied truth tables. 



84b. Need to experiment to 
see if teachimg some elements 
of logic to terminal students 
will help thci.r scores on 
standardized tests. 




1 

j 



Problem Solving Strand 



18 



Societal Standards 

A. Able to construct diagrams and 
use concrete materials to solve 
problems 



B. Able to guess reasonable 
answers 

C. Abie to translate into 
mathematical sentences 



D. Performance of mathematical 
analysis and interpretation of 
answer 



E. Pupils encouraged to U 3 © 
intuition and to discover various 
methods 



F. Inclusion of enrichment and 
recreational problems 



G. Formulation of practical 
problems by students 



Assessment Data 

none 



none 



j Alg. -solved digit problems 

Alg. -word problems with 2 equa- 
I tion;> in two unknowns 
I Inter* Math.— problem with growth 
! of colony of bacteria 
! Ijth-verbal problem with addition 
j or multiplication* Did prob- 
lems orally together 
7th-verbal Interest problem 
8th«solved money problems. Teacher 
read them and explained process 



none 



Intro, to alg. -enrichment prob- 
lem concerning 5 and 3 gallon 
container 



6th«problems connected with 
play investing in stocks 
Two schools visited allowed 
students to propose problems 
for solution with a small 
computer. 



18 a 



Strengths and Weaknesses 



A. This idea is probably not used 
as often as possible, especially 
beyond the primary level. 



B. This idea of guessing is 
probably rarely used. 



Learner Needs 



C. Probably this technique is much 
more common at the secondary level; 
than the elementary level. It has 
long been a part of traditional 
algebra. 

D. Lack of reading skill is a 
great limitation in teaching prob- ; 
lem solving. Much of problem ! 
solving is done orally together. 

The method of checking 5.s not 
stressed. 



E. This is probably hard for 
teachers to accomplish, except for * 
very bright children. Teachers ; 
manuals contain few good ideas to I 
help in this. j 



F. Probably a limited amount of j 
these problems are introduced, I 
depending on the individual teacher 
A junior high curriculum committee 
is making a collection of resource 
materials that should include this • 
type of problem. 



G. Some individual teachers are 
able to stimulate activities, but i 
textbooks do not help much. The ! 
computers are a valuable motiva- i 
tional device. I 



o 

yc 



85. Slower students need to learn 
to use concrete materials when 



necessary. 

86. All students need to learn 
to construct a diagram if help- 
ful. 

87 . All students need to be 
able to quickly guess the 
answer to a problem before 
working it, and to observe if 
their final answer is reason- 
able. 

88. Students below the level of 
algebra need to begin to trans- 
late problems into mathematical 
sentences when helpful. 



89 . Students need to be able to 
read well enough so it will not 
cause difficulty in teaching 
word problems • 

90. Students need more practice 
in solving word problems inde- 
pendently. 

91. Students need to check their 
work more often. 

92. Students need to be encouraged 
to discover more than one way 

to solve a problem. 



93* Students at all ability 
levels need some exuosure to 
recreational problems . 

9 Poor students need recrea- 
tional problems closely related 
to skills they should learn. 



95 • Students need to be encouraged 
to bring real problems to class ^ 
96. Every student needs the 
experiences of formulating a 
simple problem to be solved on 
a computer. 



J 
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Instructional Needs 

85a, Teachers need to be suro a 
variety of concrete materials are 
available to use as necessary, j 

86a. Teachers need to encourage j 
students to make diagrams when j 

they might be helpful, j 

87a, Teachers need to encourage 
estimating mentally before solving 5 
a problem, j 

87a 1 • Teachers often need to ask .* 
if an answer (especially a wrong j 

one) is reasonable or not, j 

j 

89a. Teachers need to help stu- 
dents learn to read arithmetic j 

problems for themselves. j 

t 

1 

1 

* 

1 

i 

i 

90a, Teachers need to provide j 
opportunities for students to ! 
solve problems independently. ; 
91a„ Teachers need to have stu- ; 
dents check their work more often. * 
92a, Teachers need to encourage ; 

children who discover another 
correct way to work a oroblem. 

1 ' 

I 

93a. Teachers need to have a | 
supply of recreational problems 

available to the class. \ 

\ 

* 

j 

i 

1 

? . 
I 

1 

! 

95a. Teachers need to encourage * 
students to bring real problems ; 
to class. j 

96a. Teachers need to provide 
opportunities for all students, 
if at all possible, to have some 
experience in preparing a problem 1 
for a computer to solve. ! 

i 

i 

< 

I 

i 

i 

I 



Administrative and District Needs 

85b. There may be a need to 
supply some concrete materials 
if any elementary classrooms 
are without them. 



89b, There is a need to fully 
explore the connection between 
low reading ability and solv- 
ing problems in mathematics 
to see if children can be 
taught to read mathematics 
problems in mathematics classes 
or in reading classes. 



93^>, There is a need to share 
good recreational problems 
among teachers. 



96b. There is the need to make 
available, as soon as financially 
possible, a small computer for 
use by any secondary teacher 
desiring to give his class some 
experience with it. 



0 



89c. Some parents, when able, need to help their children learn to 
read mathematics problems. 

! 



I 

> 
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96c. Industries actually using computing equipment need to 
classes to see how it is used in practice. 



5.nvite 
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First Year Algebra Strand 



19 



Societal Standards 



Assessment Data 



A, Possess basic algebraic skills 



8th*-multip3.ication of binomials 
Intro, to alg. -great trouble 
with subtraction of algebraic 
fractions 

Intro. (2)“ solved set of 2 
linear inequalities . Vocab- 
ulary and method were tradi- 
tional 

Alg. “solving auadrat5.c equations 
Alg. -used cancel in solving 
quadratic equations 
Alg,-simpl5.ficat5.on of radicals 
Alg, ^working with radicals 



B. Understand basic algebraic 
concepts 



I 

C. Have experiences with applications 
and written problems 



Intro. -concept of opposite 
Intro . "distributive property 
over subtraction 
Intro. -correct usage of number 
and numeral 

Alg. -introduction to polynomials 
Alg. -explained parameter 
District out3_Ine omits functions 

Intro. -digit verbal problems 
Alg. -word problems with 2 
equations in 2 imknowns 



i 

i 



* 

! 

t 



ERIC 




Strengths and Weaknesses 

A. It seemed that most teachers 
were teaching a rather standard 
course, with emphasis on skills. 
There was little use of techniques 
other than the lecture method. 

YJhat was expected of the stu- 
dents varied from one school to i 
another, depending on the socio- 
economic level. 



j 

B. Possibly the emphasis on I 

concepts and understandings should 
have been somewhat heavier. They 
tended to be taught separately, and 

not in connection with skills. I 

! 

i 

C. Only traditional-type problems 

were observed. There was no ; 

attempt to relate algebra to the 

world of the student. j 

I 

i 



I 

j 



Learner Needs 

97* Students need to participate 
more in questions and discussion. 

98. Students in schools in 
lower socio-economic areas, 
who take algebra, should com- 
plete all of a standard course. 



99* Students need to have a 
proper balance of concepts and 
skills, taught together, in 
a modern program of algebra. 



100. Students need to be able 
to use tho tools of algebra 
to solve practical problems 
as well as traditional types. 



1 



1?b 



Instructional Needs 



Administrative and District Needs 



97 a. Teachers need to experiment 
more with teaching techniques other 
than the straight lecture in algebra. 

98a. Teachers in low socio-economic 98bThe district needs to guarau- 
schools need to be sure the algebra tee some basic competencies in 
course their students take is equiva- algebra for every student corn- 



lent to those in the other high 
schools. 



99a. Teachers 
how to achieve 
skills and concepts 
and hQw to 
meaningful 



need to think about 
a balance between 
in algebra, 
present both as a 
whole. 



.etmg 



the course. 



100a. Teachers need to search for 
some real applications of elementary 
algebra to present. 



100b. Need to distribute c 
ideas of best teachers in 
algebra. 



tive 
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Second Year Algebra Strand 



20 



Societal Standards 

A. Further development of algebraic 
skills . 



Assessment Data 

llth«gave test on skills 
llth“S o Inti on of a second degree 
equation with two variables 



B. Further development of concepts. llth—spelling test on vocabu* 

lary 



and understandings 



C. Exposure to applications and 
verbal problems 



llth«=pr oh lorn with growth of 
bacteria colony 






Strengths and Weaknesses 



Learner Needs 







& 

| 



A. The assessment was very in- 
complete, so that few conclusions 



are possible. Compared to other 
districts where larger numbers of 
students go to four year colleges 
there are few classes of second 
year algebra in Fresno. 



9 



B. From the topics that i^ere 
being taught, it seems the classes 
will not cover many topics in the 
last 1/3 of the text. 



101. Second year algebra stu- 
dents going on in mathematics 
need to be exposed to almost 
every topic in the text, s5.nce 
few colleges offer college 
algebra. 



C. The usual problems from the 
text were taught. 



20b 



Instructional Heeds 



Administrative and D 



101a, Teachers need to attempt j 
to save time on the review at the ; 
beginning of the year so that more j 
time can be spent with new topics : 
nearer the end of the text, 1 

i 
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Mathematics Beyond Second Year Algebra 



Societal Standards 

A. Complete the equivalent of a 
complete course in trigonometry 



B. If a calculus course is given, 4 
it should be the equivalent of the j 
same type course at the college : : 
level* j 



Assessment Data 

Trig. -class of only Ii students 
In minority school 



Calc.-derivat5.ve of a logarithm 
Calc* -review of properties of 
logarithms and oral drill 



I 



i 

1 

! 

i 



i 



* 

j 

i 

i 
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Strengths and Weaknesses 

A. The assessment was inadequate 3 
partly because there are fe w 
classes in trigonometry meeting 
in the afternoons. 

B. The assessment was inadequate.; 
Seemingly, the advanced placement j 
program is preparing students well. 
The number of students is small. I 



3 
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Learner ISeods 

102. Every student beginning 
calculus needs the equivalent 
of a college course in trigo- 

. . nometry. 

103. Students need to be pre- 
pared to take an advanced 
course rather than the beginning 
course in college mathematics 

if they take calculus in high 
school. 

10 ) 4 . « Students need to be px*e- 
pared to pass an Advanced 
Placement examination, but this 
should not be the main goa?_ 
of the course. 

105 • Students need the equiva- 
lent of s. complete course in 
analytic geometry by the time 
they finish the advanced place- 
ment program. 
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Instructional Needs 

102a. Teachers should be sure the 
sequence of topics in trigonometry 
constitutes the equivalent of a 
complete course. 

103a. Teachers need to prepare 
students for an advanced college 
course in mathematics . 



Administrative and District Needs 



lOl^a. Teachers need to prepare 
students for the Advanced Placement « 
test, without undue emphasis on it. I 

105a* Teachers need to be sure all | 
topics in modern analytic geometry j 
are covered by the time the advanced 
placement program is completed. 

* 
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Climate in Classroom « Teaching Techniques 



Societal Standards 



Number of Observations 



A, Adequate use of audio visual 
materials 



23 



B. Emphasis on more than one 
correct way to solve a problem 



2 



C. Provision of supplementary 
learning activities* 



2). Provision of individual help 



7 




E. Provision of an individual 
program for some students 



2 



E. Wise use of drill materials 



10 



G-. Pupils sometimes work without 
using the text 



3 



K. Class reads aloud together 

Pupals allowed to work at board 

' t 

| 

J. Use of rapid oral drill 



K. Grouping 



L. Teachers 
discovery 

V 



within s omo classes 
at t Giiip t to 3 1 imul at e 



I 

I 



I 

l 
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Strengths and Weaknesses 



Learner Heeds 
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A. Overhead projectors are plentiful 
in most schools. Teachers use a lot 
of audio visual materials, and many 

of them are homemade. j 

B. This concept appears only in cer~ \ 

tain types of problems . It is likely J 
many teachers do not consider this j 
aspect- of mathematics very often. ! 

C. Many other teachers had used these 

materials previously. In general, ' 

such materials are used only with j 

above average students. 1 

X 

* 

D. Many other teachers normally pro- j 

vide individual help as necessary \ 

during supervised study periods. 

E. Ordinarily, it is virtually im- { 

poss5.ble for a regular classroom j 

teacher to provide individualized j 

programs for every student. j 

F. Probably most teachers used addi- . 

tional drill materials during the year'. 
It was an almost universal complaint 
that state texts did not contain enough 
drill material. j 

G. This technique is fine part of the' 

time. If carried to extremes, it may 
mean the pup 5.1 will not learn how to 
read the text, and will never see a j 
complete development of a topic. j 

H. This te cimique helps slower I 

students with reading problems. ! 



I. Many classrooms have relatively ! 
little board spo.ee. The technique ! 
should probably be used more widely. j 

J. This is a time-saving technique of 

groat value. It should be used much ; 

more widely. j 

K. Many students are in homogeneous 

groups . Grouping within a class per- 
mits pupils to progress more at their •; 
own pace, but means that the teacher ! - 
can spend on3.y part of her time with j 

each group. \ 

L. This cornerstone of the method of ! 

modern mathematics is difficult to 
develop in a typical classroom. It is ' 
probable that some teachers in Fresno 
do attempt it. j 

j 

? 
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106. Pupils need exposure 
to the Idea that there is 
often more than one way 
to solve a problem. 

107. Many pupils need to 
study new ideas in supple- 
mental materials , as well 
as regu3.ar texts. 

108. Pupils , especial3.y 
slower pupils, sometimes 
need individual help. 

109. A few students may need 
completely individualized 
programs in mathematics. 

110. Pupils sometimes need 
additional drill on important 
skills, besides that found 
in their texts. 



111. Pupils need the experience 
of attempting to discover 
something in mathematics 
f or t b ems e 3.ve s e 



Inst.mct5.onal Needs 



Administrative and District Needs 



106a. Teachers need to emphasize ! 
there is often more than one j 

correct way to work a problem. ! 

lC ! 7a. Teachers need to provide 
supplementary materials when they ' 

would be helpful. | 

< 

108a. Teachers need to give as * 
much individual help as possible 
to those students needing it. 

109&* Teachers need to provide a 
completely individualized program 
if that would be best for a .• 

particular pupil. f 

\ 

110a. Teachers need to provide 
additional drill beyond that found 
in the text when they feel it is 
necessary. * * 
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Ilia. Teachers need to provide \ 
experiences through which pupils 
can make discoveries 5.n mat he— ’ 

matics. 1 

j 

« 

I 

I 



107b. The district needs to 
attempt to prov5.de special 
supplemental materials wher. 
needed by a teacher. 

108b. The district needs to re« . 
late the size of classes to the 
amount of individual help a 
teacher 5.s able to give e 

109b . Some teachers may need 
help in planning an individual 
program for some exceptional 
pupils . 

110b. Some teachers may need 
help in choosing good additional 
drill, and in deciding how much 
of this material should he used. 
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Other heeds 



103c. Parents need to accept the responsibility 
additional individual help at home when necessary 




of providing 



Societal Standards 



Number 'of Observations 



i 



K. Encourage spirit of open and 
free investigation 



0 



ERiC 



Strengths and Weaknesses 

N. Textbooks raroly present mathe- 
matics as a subject Tor open and 
free examination. There was no 
evidence of a laboratory approach, 
except possibly as rela.tcd to work 
on a comnuter. 
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Learner Heeds 

112. Pupils need exposure to 
the concept of a laboratory 
approach in mathematics, 
emphasizing a spirit of open 
and free investigation. 
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Instructional Heeds 



112a. Teachers need to provide 
some experiences in a laboratory 
setting, emphasizing a spirit of 
open and free investigation. 



Administrative and District Heeds 
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HISTORICAL DETAIL 



Experimental programs in modern mathematics at the secondary 
levels began in California about 1958-1 95?9« Elementary experimental 
programs followed about i960. It was several years after these 
dates that the programs became widespread ir the secondary schools, 
and not until, the t resent textbook adoption that they became 
wide3 T «read at the elementary levels. The Bay Area and the Los Angeles 
area naturally led in the experimentation, but Fresno had early 
contacts with the programs, especially SI'GG, and leaders from Fresno 
gained prominence throughout the state. It is to be expected that 
teachers in Fresno would have fewer opportunities to study and to 
learn to anoreciate modern mathematics than is true in some other parts 
of the state, in smite of an intensive in-service program. It Is 
also accepted that the district seems somewhat more conservative than 
some of those in the two major population centers of the state. 



The initial period of introduction of modern mathematics into 

the secondary schools of Fresno lies in the past. Second generation 

commercial texts with modern ideas are now being widely used. At 

the elementary level, the initial period will close in 1970 when the 

present texts rare changed. There has been a natural concern when 

some evidence indicated that the introduction of modern mathematics 

resulted in a decrease in skill levels as revealed by standardized 

tests. Teachers have now attempted to compensate for this, but the 

<*• ✓ 

rooer balance in teaching both concents and skills is still being 
sought. 

The rest of this section includes some generalizations about 

various strands in the classification matrix of needs, so that the 

✓ 

reader may more easily interpret the needs in the light of current 
trends . 



The typical visitor to a Fresno mathematics classroom below 
grade nine is most likely to see students drilling on fundamentals 
of arithmetic. This is not necessarily meant as a criticism, but 
it is true that this one facet of the program dominates all others, 
hence there are many concepts that are in the other strands that are 
scarcely presented at all. As long as state tests do emlmsize com- 
mutation and a narrow assortment of re.ther traditional concents, this 
aonroach is ideguate, and so far has managed to keep the schools of 
Fresno near the average for the state. It is a natural outcome of 
the initial decline in computational skills in connection with the 
use of modern texts in the elementary grades. There Is considerable 
frustration among teachers who feel that drilling is something they 
are not su nosed to do in modern mathematics, and it was ’-•robai 1 ./ thir 
same false notion that caused some of the decline in ski "Or> in the 
first olace. 



The real problem for the future is how to maintain at least 
the name skill 'level and yet find the time to introduce many not? 
concents included in the Strands R coorb that are be"innirr-- to 

2h 
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“T . . ^ one itevisea burands Report. Unless 

futfrVV- Fres!1 ° schools, it seems inevitable that 

. . — •- — - 1 - w '5»» mr>r\y it Gins tpx rJj.3 have rev^r* 

eneotJTDei*ed. Once again, it is important to size tVt w* decide 
m skills should be acceded. It -.111 oirrQ- near t*kvn~ 
naoerial m the 3 me amount of time, 

A(X ., ri . i ?‘ ar v e : '5: t °- the ti?iie °- instructors in trades >-1? V ^so 

'■tudei'-s -° heSe S?Xle fund ^-ental shills of arithmetic to 

roude ..s wo nave not yet nastered them. At this level, the i -.-cbl °rs 

- ‘ !: acu ° e > arid ^ ^-s a rare teacnor who is 

— .-iCd with the progress he sees students iifrir*-. gone student's 
especially those in lou socio-econonic areas, are eir.oced to n i ttv/ 
pe/ond uiio fundamental operations. This score to mV w-.-rt * 
tcacner explains hov; weak they are on fundanent-rs. "'it Z‘r - 
reasoxiaole tnat modern Mathematics is a-sror-r-^tc -tw. -.7 
cannot add -ell, yet present exoer^ents seen to ^ 

Tn^-- ?f“ "? deSd V™ abstr 2ct mathematics. The treble: i -in 
ciassrooiis? 8 ^ UWn ~ the eZistin S conditions in the Fresno 



'-t-te ^ strand consists of the topics in the 
VVrf a k S f eras to tafc e little time, and often soi-ves as an 
.weres.xns topxc to relieve the study of arithmetic operations. 

. , 7 ? “7 10 no ^ 1 e ^Hy a very significant strand in r.Vp 3 r, 0 before 
i>he xoiTiial course in high school geometry. 5 



thmio-^ A +?* Gnt:Lre ap p roach to tllG teac hing of measurenent chuKn-.- 
tnou yj h tnis a-o- .roach is not yet evident in Fresno. Ti e .'>';urr*‘ioofc it 1 

the°nSrf’ Gn ° Uld bS ! aUSht as «» activit ?/ , should been, to' VliVo 
sys-em, and should be an e:ctremely useful aonUcntior. of 

’•iikh ±hZ' p 7 s sometxnes taw'ilt as an abstract toaic 

f “ h ? Su i jde ciEply nils in the blm’cs on the text wre. The 

; ^eacaers seen to be nearer the syirit of teaching noder^ 

measurem^nr. ... , _ ^ x-oeern 



measurement than teachers at higher grade levels. 



r-f* m' thsr ? :ls re Jative3y liitle emphasis on the apnlicatioi 
are’s-l;;’ ^-u G f%^ pGG i ally X '^ th c ° ne S e Preparatory students, but them 
. lf G ®jr t . e ; J3 - des ? re ad use of small computers niav be helnin^ 

^T^tudenl^ 10 ^ ? “ St 

- Hle ® ta i iS , tiCS and P rob <ibxlity strand is one that 'rill become 
r..ore important during the next five to ten years, but ro; there -is" 
certainly no strand apparent throughout the grades. TVs "hr-V w 
closely related to the one on apnlieations. 

a + ---u V ? et ? s ' fcrand has faded somewhat from its former .<*vrr n ence 
at .he beginning of modem mathematics, and this Ls good. The 'net 

■JFZ5 k --fcortantj because set concepts .ire not taught for thc-ir 

learnw, ^ f eracn fcary leve3s > but as a tool to heir, in the 
.Learning oj. ariT-hme-cic. 
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The function and graphs strand is one that will become much 
more important as the concept of function begins to appear in 
texts at loner grade levels . At the moment * in Fresno* there is 
inadequate understanding* even among secondary teachers, of the 
future significance of the function concent. 



There is still considerable opposition to making logic an 
integral part of the mathematics curriculum. In s^iie of this* 
the trend throughout the nation is to teach more and more logic at 
an earlier and earlier level. Experiments have shown that some 
logic can be taught in elementary grades* and textbooks are beginning 
to reflect this trend. A formal chapter 021 logic is becoming an 
accepted ~>art of the high school mathematics background for students 
going on with mathematics. There seems no indication that Fresno 
schools are teaching logic yet* 



Problem solving appears in every mathematics, course* yet it is 
not ordinarily thought of as a strand in its own right. One of the 
difficulties connected with problem solving is that it depends uoon 
reading ability* as well as intelligence. This penalizes many children 
who may have more trouble reading than they have understanding 
arithmetic. 



With the chasing out of introduction to algebra courses* Fresno 
is coming to accept the pattern of a single course in first year algebra 
that is appropriate for all students with sufficient background. In 
suite of the text* algebra courses in Fresno seem to be only s? ightl" 
modern in spirit. There are some exceptions to this rule, but they 
depend on a few teachers with a stronger background. 

Second year algebra is a more specialized course for a selected 
group of qualified students. The strength of the course depends on 
how far students get in the text* to some extent* because the last 
part contains many essential tonics for the person going cn in 
mathematics . 

There is not as much standardization of courses beyond second 
year algebra as during the early years of high school. The advanced 
placement nrogram has complicated the issue of how much separate 
trigonometry and analytic geometry should be taught* and when. A 
smaller proorotion of students talce work beyond second year algebra 
in Fresno than in other districts where the eer cent of students entering 
four year colleges is higher. Across the nation* the trend seems to foe 
that more and more students are taking advanced mathematics to nreonre 
them for college mathematics. There is also evidence that the per 
cent of students talcing general mathematics is declining. 



The Revised Strands Report* as compared to the original* makes 
■** what is called '‘The Climate in the Classroom. 5; It is 
not widely known among the lay public that the philosophy and method 
of teaching mathematics is nossibly even more significant in modern 



a oxg issue o; 
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**- I't'ho* -.“tries then is Va %: introduction of ici: eoritor t t. (.r. the other 
hand, If leant chair-os In the ty :.c 0 "t'c.Tbics cv. 
brer, dim. ofr-ticr. is i resiTt, the ordinary teacher i 
:;c-y: - ra t. atu .natics, but in about the r v.i v:iy he 
rily • • cause a" the fact tint it vas r.ot involved in 
- • ^ i* roc no gcog not see* "&o hav o r. ] ^r'*o « * v* ■> , ; 
t*c ’’C rj .n” or*. ni. bO n. tr*il 7 ?iodor * ti tcic;! “int: c~i *'£?!■ t*' # 
carr* c * c::-*cr* mentation. Its schools 'rest satisfy fair!/' o*;»iiner : /r.t- ; ve 
ii'O. tCj and there seens little indication that there no 



•:;roo-s nave 
; & each in' 

1 i,cf'*re. 

i •» -.7 

O.* 



t c'KLTifjes in any of the r ocition 



't.atocl in this nrasraoh. 



.•or • rac' cna ;ur o-scs. -;e mist conOj.de tint minority childrc.*. 

L: ■era '- cat nr, in Fresno arc e:; one d io ver ■' little nod'r.. natho: atic:: 

bam;hb '.*; a .lodorn nay. Whether t.nc; should in or not in a 

;\h! 2 rco '-iicai question the district needs bo onsuer in a uniform -.m.% 



JSTHCDtLOQT D.;T.1IT, 

fan ini or nation reported in thlr sou/'/ is based on the 
n observations : 

A, / isitc to Cf> m.ihem.iics classroom? in 1 ? Fresno schools, 
1 o The Trade level of the classes visited is as follows; 



~ ^ JJi O tr 



Ceventn 



; ♦ ♦ 



fSt o-i'jr ]-i 
i-i i b/i 



o 



Coconc 



Third 

Fourth 



6 



3 



Ilinth 

Tent]; 

Eleventh 



If 



r' 

l 



f ' if oh 



Twelfth 



o ixtn 



8 



2 * The 12 .schools visited i?ic?ude 5 elenoittarv, U junior 
in/rh, and 3 h*.fjh schools. The schools are listed holer. 



Thoms 
Carver 
Loirell 
Gibes a 
r ac.asor: 



iruin 
Ahwahnec 
Fierro. 
Coo >or 



Hoover 
Edison 
loose volt 



fsif^.r-t > on derived from intervio-. s one ^cobi.oys oLth the 
folio - .; In'' arsons and yroums: 

1 . irincioalc in tea of the schools visited 



J 



! 






2, 1 ir. A1 :> -ou.tte, California State Dc^artr-eni of 



• • r. Dave I'cCellan. Iiir-truotlo.-v • Irtcr la" 1 r. Gc. iter 



r . irs. : tilth 3hon?r.:iler 



Robert Dengilly 
k*. Chairmen of the I Lathenaii c s Curri.ci3j.ijm Co: -rat tees 
?• Kr. :?e id Grenis, Fresno District CiV’icc 
d. l.iss Margaret Thomas, Guidance Lo-'crtnent 
V. I athenatics Steering Committee 

10. la*. Jininez , Fresno ifurian lie 1 ntions Office 

11. Froi'-’ct Design staff 

12. Project Design Advisory Committee 

13. Approximately 20 other mathematics teachers whose 
classes I did not observe 



C. Other sources 

1. Other informal observations during the time spent in 
Fresno 

2. Reading information furnished by Project Design staff 

3. Other knowledge about Fresno gained during l S years of 
working with the California Kathenatics Council. 

The following list includes some of the limitations in the 
assessment that must be considered in evaluating the results. 



/U There certainly were many good teachers in Fresno I did not 
visit. The sampling was excellent, however, because of the 
efforts of the Project Design staff. Few fourth grades or 
geometry classes were visited, but other grades were well 
represented. VJhile the sample included nary t./wes of schools, 
it is important to realize that it was biased in that man r 
of the schools in Fresno are iiiiddle income, with a low 
percentage of minority students, while I saw only a feu of 
these "typical” schools. 
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I co-old only visit sene schools in the afternoons , and not 
all mathematics c Lasses net then. This accounts in 'art 
for zhr snail number of geometry classes '-rid fourth made 
classes visited. 



C. T. iq fact th*»t I stayed only .about .fifteen mixii: i,r r in each 
classroom was important, but seemed necessary t>' provide 
a larger sarrdLing of classrooms in a limited Lb r . 

D. Hie fact that the observations Here made in the soring ne.ann 
that some to'ics only taught car J 1 cr in the *y_r mere- not 
reported. 

X. The conclusions drain .iron tiic observations .are rr;. r our: 

opinions. They are supported by rh.at I have see • hi it 'on a?, 

things I have guessed, and iiy experiences c ‘bu ..uere* In a 
feu cases, the findings may be in error. On the other hand, 

I do feel the results in this report are meaningful, and do 
actually present a reliable picture of mathematics instruction 
in Fresrx. The fact is accepted that the report contains 
r sner ali z at ions for which there are exceptions. 



EXPRESSION OF APPRECIATION 



i would personally like to express my appreciation to each 
teacher who let me visit his or her classroom, to each principal and/or 
mathematics department head who helped with the scheduling and 
furnished information, and to all the other persons who contributed 
information to this study. I found complete cooperation in every 
school and in every classroom. Everywhere, I found concerned teacher' 
uho were anxious to helo. Ilany laiew little about the study, but the. 
irere willing to provide frank answers to my questions when they fair c 
that it might help to improve mathematics instruction. 

As author of this particular report, I give permission to the 
Project Design staff, and to other personnel of the Fresno Unified 
School District, to reproduce all or parts of it for distribution 
7/ithin the district. 



3c::-: suggest sd sotjjticsis 



TIp r section is, in a sense, a su>KIe*sent to the report. 

is a list of suggest ions for the Fresno Unified District to cons 

to he**- ii prove mathematics education in the district d it .g the 

five to ter* years. The suggestions in this section irr- r -cra" , 

•and sirniariEe broad needs often involving *ru;y of the- sUv. c~. 

nddit : on to t ic general suggestions, tills re -orb also 5. s ?*.«;.* Ki 

of specific s-iggest ions, since each specific ’’eon listed in the 

class if lection natri can be reworded as a suggest ion to meet th 

indicated need. It should be '-olntcd out once acre that this 

suggested solutions does not represent • 

* * * - * « * * 

JL 1 . vtu t •a;,?: 1 <n_? ( 



Here 

Ider 

next 

!.i i 

•dreds 



at 



.1 i: 



>o OI 

critic is. •* of '-resent no7icj.es. 



Attempt to train at least one resource person so that lie will be 
available in each elementary school, and so that he ail 3 thoroughly 
u.iflor stand both the content and the teaching r ;iiloso- -hy of uoderr 
ua.thC: latics • Ik; should also be very familiar with current literature 
nt’icriTclos education and caoablc of st b-nilati;!-* e:c »cr Lmentation 



Wl yj 



2. For the terminal student, reduce the number of goals for the 
mathematics classes, and concentrate on really attaining just 
few .goals at a tine. 



O 

^ • 



fry to dec-5.de in a realistic way how the television sets now 
installed can be used to helm meet the needs listed in this reborn. 
For eioa'tv.c, they might oho:-: real applications of mathe; tables or 
they night be used to te-oh some strand such as logic if *at does 
not a-near in -.resent texts. 



Try to find good t l"cs during the 



r;— 



'or the i to he used, but 



flow v -dc;rb 



of time for the re« i ail 



* latheroatics lesson. 



-! . Consider extending the mathematics curriculum committees and tJie 
steering committees downward to elementary levels and upward bo the 
colleges. This would aid in coordination and would increase the 
contact between teachers at various levels. How, the most serious 
break Is probably between gro.de s 6 and 7. 



!>• 



Decide which statistics on mathematics education need be 
maintained in the district, then set up a plan to keen them 
available and up to date. The important statistic s are those 
that would helo evaluate progress. 



6. 



Attempt to simplify the textbook adoption procedure so that 
committees of teachers can handle the entire orocedu re in r; 



feS* 



months . 



7. ’ittenpt to ,-encourage more professionalism among teachers, including 
greater attendance at professional meetings, greater emphasis on 
’ -ember ship in IJCT/I and CMC, greater emphasis on professional 
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reading, and distribution of information on various current 
experimental programs. The teacher who is truly a professional 
will often plan to attend professional meetings at his own 
expense, because he considers this as one of his obligations. 
Perhaps it would be reasonable for the district to nay the ex- 
penses for one professional meeting to match each professional 
meeting for which the teacher attends at his own exoense. 



8. Teachers of slow classes, especially those containing minority 
children, should be very careful in discussing the abi!5_ty of 
the children, or their lack of skill, so that the children can 
hear, it is possible that a feeling of constant failure can 
become a habit even in the primary years. Uote that discussing 
progress with children, even if they are many years behind, is 
a different matter. 



Quite 



9 . 



Attempt to instill the idea that the teacher himself, as a 
professional, is actually responsible for his own inservice 
education. The district merely provides the setting and what- 
ever help is needed. For example, every elementary teacher should 



begin to think about the course of action she will pursue to be 
able to use the new state adoptions. She will request help from 
the district, through organized inservice activities, when she 
feels that this is necessary. 



10. Kusic lessons and other reasons such as this should never take 

children out of mathematics classes. Both subjects are important, 
and there should be separate times for each. 



11. Systems such as the n mod schedules” are primarily administrative 
devices, and are rarely suggested by subject matter experts. They 
may or may not have a good influence on the program of instruction. 
They should be evaluated to see if there is any evidence that they 
contribute to more learning in mathematics. If their effect 
cannot be measured, then they should be evaluated in more general 
terms, m other words, there is little evidence from across the 
nation that different scheduling arrangements really make much 
difference in improving mathematics instruction. 



12. There is some experimental evidence to show that afternoon is not 
the best time to teach mathematics. Consider some experimentation 
to find the best time of day, then move as many classes as 
possible to that time. This problem may be connected to the 
problem of lack of air conditioning in many classrooms. 

13. There is plenty of material for the production of several M. A. 
theses involving the needs of the district in mathematics 
education. The writing of these theses might lead to further 
attempts at improvement. 

12;. The open enrollment policy seems more good than bad, and should 
Be continued until some other policy is shown to be superior. 
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15* In some elementary schools, and with some teachers, it is 

possible that an hour lesson on mathematics is too long. In 
these cases, it might be better to split the lesson into two 
parts, so that the children would not get tired of the material. 

1 6. Consider the establishment of a tutoring program in Fresno 
so that qualified high school and college students might 
volunteer to help slow or culturally deprived children raise 
skill levels. Possibly this suggestion might be relaxed to 
summer school opportunities. 

17. Consider having the approximately 160 secondary mathematics 
teachers meet together at times and work together more closely 
as a team. They should be able to decide some policies and 

to make suggestions for experimentation. This would also 
help to coordinate efforts and to spread information. But do 
not have meetings just for the sake of meetings. Probably 
this sort of meeting would be a part of the fall orientation 
program. 

18. Fresno has pre teachers who are high school students. It also 
has some student teachers in the classrooms, but these are 
really graduate students in most cases. Consider some plan to 
get more college students at other levels into the classroom. 

19. For large group instruction, provide a self-contained, roving 
microphone so that the teacher will be able to move around 
more freely. 

20. Attempt to hire some experienced mathematics teachers in the 
district who have been teaching in districts in other parts 

of California where there has been more experimentation. Also 
attempt to hire more new teachers from other teacher training 
colleges in California. The present hiring policies seem 
destined to maintain the existing program, but mil not 
produce significant changes. Emphasize with potential new 
teachers that five years from now, Fresno will be an even more 
desirable place to live, while the more crowded parts of the 
state will be less desirable. Also emphasize the availability 
of reasonable housing relatively near the schools, a situation 
that does not exist in many districts in the state. 

21 . Consider a plan to train teachers before they begin teaching 

in minority classes. Probably new teachers should always teach 
elsewhere first, but should observe minority classes for a 
long period of time, then work with an experienced teacher. 

The training is more a matter of psychology than of mathematics 
content. There are arguments on both sides, but I believe 
that the personality and specific training of the teacher for 
minority children is more important than his race or cultural 
background. 
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22. Study the problem of yhat diagnostic and achievement tests 
are really needed so that each teacher can see how each 

child is actually progressing from year to year in mathematics. 
Then provide these tests and see that the results are made 
available and used. Recognize that how to take a test is 
a s kill that must be taught, especially to some culturally 
deprived students. 

23. Attempt to bring computers into the mathematics curriculum, 
instead of having them remain a frill. 

2k • It is almost too late to begin preparing teachers of grades 1-8 
for the new texts, but much should be done before the texts 
are actually chcsen, so that they can be used more successfully 
than the present ones. Recognize that it is quite likely that 
the actual state texts chosen will not be the ones that would 
have been selected by Fresno teachers. 

25>. Experiment to see if reading can be taught partly in mathematics 
classes in connection with reading the text and attempting to 
understand word problems • Experiment to see if mathematics 
can be taught partly in reading classes in the same ways. 

I can see no excuse for having children in the eighth grade 
who cannot read. If they cannot read, then thqy should never 
be in the eighth grade, because both they and society are 
being deceived. 

26. Give teachers live examples in various forms of pupils actually 
taking an active part in mathematics, rather than just sitting « 
Investigate possibilities for using a laboratory approach part 
of the time, but remember that firm control is essential. 

/ 

27. Collect good applied problems from various teachers and make 
them available to all teachers at that level. 

28. Assume that much of the responsibility for guidance in mathematics 
must rest with the mathematics teacher, because of the shortage 
•of other staff. 

1 

29. Attempt to stimulate the use of audio visual materials for some 
of the purposes suggested in this report. Study carefully the 

, frequency of iise of various mathematics materials in the central 
-office, such as filmstrips and transparencies. 

30. Keep informed on future requirements in state testing, because 
great changes are being made in the tests required. 

31. Attempt to distribute news about some of the good ideas that 
individual teachers in the district are using. Encourage the 
teachers to share this information, and think of means for 
them to do it. 
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